278.
DOES CHEMICAL TRANSFORMATION INFLUENCE WEIGHT?
[Nature, LXVI. pp. 58, 59, 1902.]
IN Nature (Vol. LXIV. p. 181, 1901)* I directed attention to experiments
by Heydweiller (Drude Ann. Vol. v. p. 394) from which he inferred that
some chemical transformations, such as the solution of copper sulphate in
water, were attended by real, though minute^changes of weight, and I pointed
out certain difficulties involved in the acceptance of this statement. In
connexion with another subject, it has lately occurred to me that such changes
of weight would really be in opposition to the laws of thermodynamics, and
I propose now briefly to sketch the argument from which this opposition
appears.
It is known"f" that by suitable arrangements the dissolution of salt may
be effected reversibly at a given temperature. During the process, a certain
amount of work is gained and a certain amount of heat at the given
temperature has to be supplied. In the reverse process, of course, an equal
amount of work has to be performed and an equal amount of heat is recovered.
The temperature being given, these operations are not affected (it is assumed)
by the height above the earth's surface at which they may be supposed to
take place.
Conceive now that the temperature is uniform throughout and that the
materials are initially at a low level and in one state (A). Let them be
raised to a high level and there be transformed into the other state (E).
Subsequently let them be brought down to the low level and transformed
back into state A. The reverse transformations above and below compensate
one another thermodynamically, and if the weights are the same in the two
states, so do the operations of raising and lowering. But if the weights in
states A and jB are different, the cycle of operations may be so executed that
work is gained. Such a difference of weight is therefore excluded, unless,
* [Vol. iv. p. 549.]
f " On the Dissipation of Energy," Nature, xi. p. 454, 1875 ; Scientific Papers, Vol. i. p. 238.